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The Frequency Curve of Daily Rainfall 

In a paper on ‘‘ 30 Years’ Rainfall at the West of Scotland 
Agricultural College, Kilmarnock ’’ in British Rainfall, 1931, 
Mr. W. Dunbar gives data from which I have computed the 
values of rainfall probability shown in the lines marked (a) 
in the following table :— 

PropaBiLity oF Datty RAINFALL with SPECIFIED LOWER LIMIT. 

(Ailmarnockh, averages 1901-1930.) 


0.01 0.04 0.10 0.20 0.30 0.40 0.50 0.60 0.80 
in. in. in. in. in. in. in. in. in. 


( Obs. (a) 0.69 0.56 42 0.26 0.17 0.10 0.07 0.04 0.01 
wee: |) Gale. (b) 0.64 0.56 0.42 0.26 0.17 0.10 0.07 0.04 0.01 
; Obs. (a) 0.54 0.40 0.28 0.17 0.11 0.07 0.05 0.03 0.02 

July 7 : d a | nes 

: | Cale. (>) 0.44 0.39 29 0.18 0.11 0.07 0.05 0.03 0.01 
—_ ); Obs. (a) 0.58 0.46 ). 3: 0.20 0.13 0.08 98.05 0.03 0.01 
car 1 Cale. (b) 0.54 0.46 0.34 0.21 0.13 0.08 0.05 0.03 0.01 
The entry in each case represents the random probability of 
registering an amount of rainfall, in 24 hours, equalling or 
exceeding the value given at the top of the column. Thus in 
July the observed probability of a daily rainfall of 0.10 inch 
or more is 0.28, this figure having been derived from the fact 
that during the 30 years of observation, 28 per cent. of all 
days in July gave a reading of 0.10 inch or more. 

A curve formed by plotting the probability (or the percentage 
(100013) 107/27 1.050 10/32 M.&S. Gp.303 
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frequency) as ordinate against the limiting value of the rainfall 
as abscissa gives a great deal of useful information. In par- 
ticular the ‘‘ median,’’ ‘‘ upper quartile ’’ and ‘‘ upper decile °’ 
values of the rainfall are ascertained at once by reading off 
the abscissee corresponding with the percentage values 50, 25 
and 10 respectively. When the curve for Kilmarnock for the 
whole year was drawn it seemed to bear a strong resemblance 
to a logarithmic curve and the values were accordingly replotted 


‘ | . ‘ e a <a 
90} } ; 
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3 4 5 6 7 a 2 
LOWER LIMIT OF RAINFALL IN INCHES 

Fic. 1.—INTEGRATED PERCENTAGE FREQUENCIES OF DaAtLy RAINFALL AT 

KILMARNOCK (WHOLE YEAR); MEAN For 30 YEARS 1901-30. 

on semi-logarithmic paper. It was then seen that for values 
of rainfall 0.04 inch and upwards the plotted points lay almost 
exactly on a straight line, indicating that the percentage fre 
quency F and limiting rainfall r were related by an equation 
of the form, log F=a—br. The graph is reproduced (fig. 1). 
A similar result was obtained with the values in individual 
months. In the above table the values marked (6) are those 
read off from straight lines giving the best fit, as estimated by 
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eye, with the points plotted on semi-logarithmic paper. The 
agreement with the observed values is very close indeed and we 
are justified in concluding that at Kilmarnock the integrated 
frequency curve of daily rainfall is of logarithmic form for 
rainfall values of 0.04 inch or more. 

It seems unlikely that this phenomenon is contined to Kil 
warnock and it is hoped in due course to publish the results of 
examining the data for a number of stations. 

KK. G. Bityam. 


The Rainfall of Malta with a remark on long- 
period forecasting 
In the course of an investigation on the climate of the Maltese 
Islands the rainfall has received attention from a rather unusual 
angle with results of some general interest. 

The information given by a crude statement of the number 
of rain-days at a station, while providing some idea of the 
character of the climate, is by no means complete and may be 
misleading. In the first place the definition of a rain-day as 

day with, say, 0.2 mm. or more of rain eliminates a possibly 
large number of days when rain falls; and the total number of 
days with rain, however small the amount, may have more 
climatological signiticance than the number of official rain-days. 
Moreover, while the total amount yielded on the days with less 
than the defining amount is certainly negligible when considered 
as a contribution to the total annual rainfall, it is by no means 
equally evident that falls of 0.2 mm. are necessarily signiticant. 


TaBie I. 





Maile fall 7 less than! 0,2- l1l- | 5.1- 10.1- 20.1- Over 
ae ee ee 0.2 1.0 5.0 10.0 | 20.0} 40.0 | 40.0 
Percentage of total Negli- 3 | 14 18 28 | 23 | 14 
fall gible | | | 
Percentage of num- 25 23 | 26 2 % 1 | ] 
ber of days with 
rain 
LN ee SE, ET eee, ee, LN en ee eee he 
Percentage of num- _ 30 35 16 12 h | 2 


ber of rain-days 


To give anything like a complete statement it is necessary to 
consider the relative frequency of daily falls of different 
amounts, and with this object in view the rainfall for the ten 
years 1922-32 has heen analysed according to the daily amount 
of rain, using the intervals bounded by the value 0.0, 0.2, 1.0, 
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5.0, 10.0, 20.0 and 40.0 mm. In Table | percentages are given 
showing the proportions of the total rainfall, the number of 
rain-days and the number of days with rain, however small the 
amount, due to daily falls within the different ranges, while in 
fig. 1 the same information is given diagrammatically in the 
form of sum-curves, which are much better adapted to the 
representation of such distributions than are curves of fre 
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Fig. 1. 
quency. Thus the ordinates of the three curves in fig. 1 are 
defined as follows :— 
Curve I.—The ordinate gives the percentage of the total rain- 


fall due to daily falls of amount less than that defined by the 
abscissa 

Curve II].—The ordinate gives the number of days with rain 
of amount less than that detined by the abscissa, as a percentage 
of the total number of days with rain. 

Curve TI].—As in IL, but considering only 
that is, ignoring falls of less than 0.2 mm. 

li is possible from these curves to determine the importance 
of various daily amounts as contributions to the total rainfall, 
the number of days with rain or the number of rain-days, as, 
for example, that falls of 1 mm. or below while accounting for 
30 per cent. of rain-days and 48 per cent. of days with rain 
give only 3 per cent. of the total rainfall. For all practical 
purposes such an amount of rain is of no significance, so that 
there would be a case for putting the definition of a ‘‘ rain- 
day ’’ at something like 1 mm. rather than 0.2 mm. At the 
other end of the seale it is observed that falls over 20 mm. give 
37 per cent. of the rain on only 7 per cent. of rain-days, while 


ce 


rain-days,”’ 
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falls over 40 mm. account for only 2 per cent. of rain-days while 
yielding, in the mean, 14 per cent. of the amount. It is clear, 
therefore, that while the frequency of heavy falls decreases as 
the amount increases the decrease is not sufficiently rapid to 
compensate for the heaviness of the fall until very large values 
are reached. The division at 10 mm. is of particular interest, 
for above that daily amount we have 65 per cent. of the rain 
with only 19 per cent. of the days, that is the bulk of the rain 
on a small proportion of the days. It may therefore be inferred 
that the rainfall in any individual year is determined largely 
by the daily falls of 10 mim. or over, a fact which is very clearly 
brought out by fig. 2, where, for each of the ten years 1922-32, 

the annual amounts due to 
600! } | falls above and _— below 

10 mm. per day have been 

determined and plotted as 


500) , +6 ordinates with the total 

A rainfall as abscissa. It will 

Fe be observed that the tri- 

400 , s*t angles marking the amounts 
 _ : ’ 

A due to the lighter falls are 

Pi Re s ‘ e 

ay, distributed round a line o! 

300 AA | small slope showing that 

of these falls contribute a 

ae b m more or less constant 

200 fe ‘ a. 4+, amount to the total rain- 

of ie — 4 ; fall. The circles, on the 

2 a other hand, giving the 

100 ! amounts due to daily falls 
300 400 £00 660 700 ‘ 


over 10mm., define a line of 


ANNUAL RAINFALL IN MILLIMETRES 
& ORDINATE GIVES AMOUNT DUE TO PAILY FALLSOF !9>m Mich larger sl ype proving 


SRoinare GIVES AMOUNT DUE TO DAILY FALLS OF . ® ° 
OVER 10mm ica ; that the total rainfall is 
Fig.2. mainly determined by these 

falls. The indication of figs. 1 and 2 is quite definite, 


and it is given as a fact of considerable importance that the 
total rainfall at Valletta is largely determined by the amounts 
yielded on the few days (on the average about 15 per year) with 
over 10 mm. 

This result is of great significance when dealing with the 
rainfall of Malta from the point of view of seasonal forecasting, 
for a year of large rainfall need not be one of really abnormal 
raininess in any general sense but merely one with a few more 

‘currences of heavy rain than the average, so that we are 
dealing in statistics with the rainfall due to a small number of 
occasions, which is most unsatisfactory material for statistical 
treatment, while in seasonal forecasting we are attempting to 
estimate the yield of a few heavy falls, a very different problem 
from anticipating the general tendency of a season. 

Now, the ocurrence of rain depends upon the association of 
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suitable values of many factors so inter-related that a small 
change in one of them may imply profound changes in future 
developments, as is evident, for example, in cases of vertical 
instabilitv, where a small diiference in temperature or humidity 
at some level may entirely alter the course of events over a very 
wide tield. There is a more than superticial analogy between 
mieteol vical events im general and the small-seale phenomena 
of turbulence or the vet smaller of molecular motion, and 
detailed forecasting will probably never be feasible beyond a 
cel n time determined by the stability and inertia of ‘‘ present 
conditions.’” While long-period forecasting does not aim = at 
giving more than a general indication of the eharaeter of a 


season, it is verv important to establish that the values of the 


quar V to be recast are not mainly determined bv occa 
sienal jarege tiuetuations, before its treatment bv correlation, 
periodi ities or other statistical method can be justified. For 
if particular outstanding values are important, the forecasting 


4 | ? 1 S + + 
of mean values involves the same problems as detailed forecast- 





herefore the same limitations. 
The nature of meteorology is such that the frequency distri 
butions of the values of many factors is far from ‘* normal,”’ 


ind probably in many cases exceptional values are most impor- 


tant Ki r @X mple, in many revions the vreater part of the 
} . 3 eahahi ] : os..% + . 1: = 
is probabtv due, as in AMuaifa, to a few custurl 


ances giving comparatively large amounts, while mean anomalies 
tea ieetatiin - frequently be largelv determined bv the fe 
r CSS e may I eque iTV t Largely determine vtile Tew 
oceasions of large anomaly. Every particular case should be 
examined critically, but without further investigation strong 
support must be given to the point of view held by many 
meteorologists that seasonal foreeasting is, in some cases (of 


which the rainfall of Malta is one cd 





nite example), not only 
ut quite impracticable. 
R. C. Scrcrirre. 


Meteorological Records from the northern Pennines 
a tik de 


fell country of the north Pennines, comprising the 


rt) 
country between upper Teesdale, the vallev of the South Tyne, 
Weardale, and the valley of the Eden on the west, is notable 
as it provides the most considerable extent of upland above 
1,500 feet in Eneland. This bleak and elevated tract, however, 
is by no means devoid of population; the highest villages in 
England, the highest main roads, and what the writer believes 
to be the hichest inhabited house, are all to be found in the 
Crossfell rewion. In the past. records of temperature have been 
kept t Alstor (1,145 feet) and Allenheads (1.360 feet), and 


thev are quoted in Bartholomew’s Atlas of Eneland and Wales. 





bo 
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Rain-gauges, rather on the fringe of the area, are kept at 
Alston, in Lunedale and Baldersdale to the south, and at New- 
biggin in Teesdale. Several high-level gauges are also to be 
found on the east, around the head ef Weardale, in connexion 
with the new reservoir of the Durham County Water Board. 
Of these, the highest is at 1,950 feet. On the higher ground 
hearer Crossfell, however, ho meteorological records have been 
kept until this year, as far as the writer is aware. 

With a view to futher investigation of the climate of these 
uplands, the writer has established a thermograph in a Steven- 
son screen at Moor House, a keeper’s cottage in extreme upper 
Meesdale, the Couneil of the Durham Collewes havine made a 
small grant to defray expenses. The keeper, Mr. Armstrong, 
has most kindly undertaken the weekly changing of the charts, 
and records have been kept since January 23rd. The height of 
the station above sea level is 1,840 feet, considerably higher 
than any other station hitherto in operation in Great Britain, 
with the exception of Ben Nevis. Moor House is also the more 
interesting in that it lies in the midst of completely unculti- 
vated moorland, excepting the small hayfield in front of the 
house: the nearest inhabited house is about four miles distant. 
The thermograph screen is in a small enclosure near the house, 
which stands on ground sloping north-west to a valley. The 
stream is about 60 feet below the level of the house and 200 
vards from it. : 

The records so far show several features of interest, although 
it is too early to embark on an extensive discussion as yet. 
Further, the winter has been much more open than usual, in 

mtrast to the experience of 1931, when the track leading to 
he house was blocked by snow for over two months. This year 


snow lay on north slopes for about five weeks in all, but never 
ttained any great depth. The abundant February sunshine 
leared the south slopes rapidly after the falls of the second 
week, and the falls in March, April and May were never large. 
Temperatures, compared with those of Durham (336. feet), 
show, over six months, an average difference almost exactly 
what might be expected, 5.4°F. for 1,500 feet. The dailv 
range, however, is less at Moor House, except during the month 
of June, which, as usual towards the north-east coast, was 
sen-fret ’’ and 
londy weather. Maxima have averged 6.5° helow those of 
Durham, minima 4.3°. It may further be pointed out that the 
Durham station is on a ridge and that considerably lower 
inima often occur at the valley station of Houghall, two miles 
distant. The small range at Moor House, however, may largely 
he attributed to the frequent mists which cover the Crossfell 
plateau, and the strong winds. On those rare nights which are 
hoth clear and calm, temperatures may fall very low, e.g., a 


“sé 


marked at Durham by a good many days of 
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minimum of 20° on May 8th. The coldest night so far recorded 
was that of March 11th—12th, minimum 11.5°. Frequently on 
winter nights the minimum occurs before midnight, after which 
the trace shows sharp fluctuations; the writer is inclined to 
suggest that. these may be due to disturbance of the air in the 
shallow valley by slight gusts, but so far there has not been 
much opportunity for forming an opinion. 

The following figures may be quoted for the station ; however, 
the records for several days in May and early June are imper- 
fect owing to the pen-arm sticking after a long period of damp, 
misty weather, so that the results for the month (marked with 
an asterisk in the table) are only to be regarded as approximate. 


Mean Mean Mean Extremes foi Month and Dates 
Maximum Minimum Max. Min. 

February 32'S a7 4 282 47 3rd 18° 17th 
March 33°8 3S‘4 29°) 18 23rd si°S 12th 
April $35°5 10°6 30°4 50° = =29th 21°5 3rd 
May 12°4 16°9* 37°S 56 31st 20 Sth 
June 19°5* 57 '6* 1°5 69°5) =«-17th 33 16th 
July Ag2 dg's 17°6 70 loth 4] 18th 
Augus n3°9 bord 7 °5 wi lith 31 24th 


Gorpon MANLEY. 


OFFICIAL NOTICE 
Discussions at the Meteorological Office 

The series ot meetine's tor the discussion of recent contributions 
to meteorological literature, especially in foreign and colonial 
journals. will be resumed at the Meteorological Office, South 
Kensington. during the session 1932-3. The meetines will be 
held on alternate Mondays at 5 p.m., beginning on Monday, 
October 17th. 1932. when Dr. G. C. Simpson, C.B., F.R.S., 
will open the discussion of a paper entitled ‘‘ The structure 
of wind over level country. Report on experiments carried out 
at the Roval Airship Works, Cardington,’’ by the late M A. 
Giblett. M.Sc... and other members of the staff of the Meteoro 
logical Office (London, Meteor. Office, Geophys. Mem., No. 54). 

The dates for subsequent meetings are as follows :— 

October 31st. November 14th and 2&th, December 12th. 1932; 
January 16th and 30th, February 13th and 27th and 
Mareh 13th. 1933. 

The subjects for discussion for the next two meetings are :— 
October 31st. 1932. Terre strial-maqnetic activity and its relation 
to solar phenomena Bv J. Bartels (Terr. Mag.. Washington, 
D.C.. 37. 1959. pp. | Bo O pe ner—Mr. R. A. Watson, B.A. 

November 14th. 1932. The problem of the dissipation of fog. 
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by A. Baldit (Météorologie, Paris, 7, 1931, pp. 383-97) (in 
French). Opener—Mr. C. H. Kellett, B.Sc. 

The Director of the Meteorological Office wishes it to be 
known that visitors are welcomed at these meetings. 


OFFICIAL PUBLICATION 
The following publication has recently been issued :— 
Annual Report of the Director of the Meteorological Office 
presented by the Meteorological Committee to the Air 
Council jor the year ending March 31, 1932. 
In its main lines the work of the Meteorological Otlice during 
the year under review has continued as in previous years, but 
the demands made on the Office have continued to grow and 
every department reports an increase in the number of inquiries 
received and the amount of information supplied. The year 
is noteworthy for the completion of three undertakings, the 
complete reorganization of the arrangements made at Head- 
quarters in London for the preparation of weather forecasts, 
the successful conclusion of a scheme for simplifying the 
exchange of meteorological information between the countries 
of the northern hemisphere, and the completion of a series oi 
tours made by the Superintendent of the Navy Services to the 
chief naval stations of the world, in order to organize the supply 
of meteorological information to the Royal Navy when on 
foreign service. 

Before the reorganization of the forecasting arrangements, the 
supply of forecasts for aviation and for other purposes was the 
work of two separate divisions, but there was no essential 
difference between the two types of forecast and they have now 
both been placed in charge of the Forecasting Division, thus 
avoiding a certain amount of duplication. Forecasting work 
has also been facilitated by the simplification of the exchange of 
weather information between different countries, which required 
close international co-operation. After some initial difficulties, 
the new system is now working smoothly and regularly. 

The Aviation Service has provided special assistance for a 
number of long-distance flights, including two to Australia, two 
to Africa and one to Japan, and also, in connexion with several 
projected trans-Atlantic flights, for the cruise of the airship 
Graf Zeppelin, and for the first successful flight by a glider 
across the English Channel. <A beginning has been made, in 
co-operation with the Automobile Association, with a special 
service for the supply of meteorological information to owner 
pilots. 

During 1932-3 will be held the Second International Polar 
Year, during which a number of countries will send expeditions 
to high latitudes to obtain data for studies in meteorology and 
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terrestrial magnetism. The Meteorological Office has organized 
a British expedition to Fort Rae in Canada, under the leader- 
pot Mr. J. M. Stage, who visited the site during 1931 to 
make preliminary arrangements. At the end of the year 


shi 
preparation s were well advanced for the departure of the party 
in Mav, 1932. 
Correspondence 
To the Editor, The Meteorological Magazine. 


Summer Weather in Ungava Bay 








In the Meteorological Magazine for August, 1932, there is an 
article by Mr. S. T. A. Mirrlees under the above heading, from 
which it would appear that there are practically no meteoro- 
logical reeords for the Hudson Straits reeion. This is far from 
beine the case, as the Meteorological Service of Canada has 
stations at the following places :- 
No. of 
Station Years’ Lat. N. Long. W. 
Observations ; 
Lake Harbour (Ashe’s Inlet) ... 24 62 50 7O 40 
Pond Inlet _ 7 2 43 ti 45 
Fort Chimo ug - _ 8 58 10 68 10 
Port Harrison... ae seis 8 d8 25 73 21 
*Hope’s Advance ie — aise 5 61 5) 69 33 
¥N ittingham Island : . 6 63 7 77 D6 
*Resolution Island — Sat 3 61 18 64 53 
Pangnirtung an - sls { 66 9 65 30 
*Chestertield Inlet iti eee 10 63 45 9] DO 
*Churchill sie nae ... 46 58 51 94 11 
* There are wireless stations at these places also. 


At tive of the places there are wireless stations and weather 
reports are received from them twice a day. <A record of the 
observations is published in our Monthly Record of Meteoro- 
ogical Observations, and some of them are summarised in an 
article in the Canada Year Book for 1930. 

J. Parrerson, Director. 


dD parte t of Marine. Meteorolouical Service of Canada. Toronto 5, Ontario. 
September 17th, 1932. 


The Thunderstorm of August 12th, 1932 
The times given in the September number of the Vetcorological 
Magazine show that the storm at Rickmansworth broke out 
on!y about ten minutes later than its arrival over South Farn- 
borough, although the former place is 27 miles off in a 
direction N.26°E. My remark in the same number, to the 
efiect that the storm travelled in a south-south-west upper 
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current of the order of 30 im.p.h., was based on the pilot 
balloon observations in south-east Kngland between 5,000 and 
9,000 feet, the highest level observed. The Duxford aeroplane 
pilot gave 5,200 feet as the height of the cloud base. It is 
evident that the short time interval noted above was due to a 
development rather than to a drift. The relatively long dura- 
tion of the Rickmansworth storm indicates some elongation 
along the upper current. The cold front was oriented about 
north to south and was moving at an average speed of about 
\7 m.p.h., so that one would have expected it to pass Rickmans- 
worth fully 40 minutes later than South Farnborough. There 
was no close relation between the front and the storm, which 
occurred an heur after the front over the London area, including 
Croydon. An elonwation along the upper current is fairly 
common, and is not always simply related to a front. Attention 
may be called to the thunderstorm of July 20th, 1929,* when a 
pronounced line-squall moved in an unusual direction from 
south to north, whereas the heavy rain splashes were on a belt 
from roughly south-west to north-east, and the London storm 
Was on the whole elongated in that direction. When a cold 
front is less sharply detined it is complicated by local squalls 
caused by heavy rainfall, and it is sometimes impossible to un- 
ravel the puzzle. 

There is a need for further investigation into the structure 
of thunderstorms, based on synchronous maps at short intervals. 
Perhaps the variation of wind with height is important. If the 
elongation is parallel to the shear, it would be along the upper 
current in the fairly numerous cases when the wind increases 
with height without changing direction. Sometimes the elongé - 
tion is across the upper current. The London storm on the night 
of August 20th, 1932, was an example of this, and in conse- 
quence the heavy rain only lasted for about ten minutes. The 
heavy rain reached Croydon at about 23h. 10m., and Kingsway 
between 23h. 30m. and 23h. 35m. G.M.T., the speed showing 
reasonable agreement with what one would have expected from 
the upper current. (At 8,000 feet at South Farnborough at 
Ikh. 20m. the wind was SSW., 31 m.p.h.; at Lympne at 
I7h. 20m., SSW., 34 m.p.h.; Kingsway is 11} miles due north 
of Croydon aerodrome.) 

C. K. M. Dovetas. 
Septe mber 26th, 1932. 


Thunderstorm Phenomena 
While at Grayshott during August, I observed thunderstorms on 
the 12th and 20th, both of which were remarkable for the 


*See Meteorological Magazine, 64, 1929, p. 156 and p. 187. 
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exceptional frequency of the lightning and thunder. On the 
12th thunder was first heard at Oh. 20m. G.M.T., and the dis- 
charges were so numerous that it was not until lh. 40m. that 
] could with certainty associate a given flash with its appropriate 
clap in order to find the distance. From lh. 36m. to lh. 46m. 
the thunder roll never ceased; it was followed by 1 second oi 
quiet, and then there was another period of incessant rumble 
for exactly 6 minutes 40 seconds. 

Again, on August 20th from 22h. 59m. to 23h. 14m. I timed 
a period of 14 minutes 47 seconds of incessant thunder. At 
22h. 47m. my father and I were observing the storm, which was 
then nearly overhead, slightly to south-west, and very severe. 
A very bright flash occurred and my father, who was facing the 
flash, reported a ‘‘ pop,’’ almost simultaneous with it. I was 
in the doorway writing down a report with my back to the 
flash. I only saw the reflection and did not hear the ‘‘ pop.” 
The crash of thunder did not come for at least half a second. 

It is difficult to judge between the theories about the ‘‘ vit ”’ 
or ‘click.’? The reason why I did not hear the ‘‘ vit ’’ may 
have been that I did not see the flash, this giving support to the 
physiological theory. This, however, is upset by the fact that I 
had just been out in the open and had heard no ‘‘ vit ’’ with 
even more severe discharges. On this occasion the theory of 
induced charges sparking from one object to another is un 
tenable, as the ‘‘ click ’’ was distinctly heard to the south-west 
and in that direction there is nothing but a thick wood. 
Finally, Mr. Best’s theory in the A/eteorological Magazine of 
July, 1928, p. 135, is hardly adequate to explain such observa- 
tions as that described by Mr. Absalom in the magazine of 
August, 1928, p. 163, in which three people heard a ‘‘ crack °’ 
and in the same direction. It is unlikely that three people 
would ali receive the induced charge in the head, and that it 
would escape in each case so as to give the same apparent 
direction. 

The best way of attempting to settle the matter is for someone 
to collect data of as many occurrences as possible, and to note 
the severity of storm, weather, direction with regard to the 
lightning flash, number of people who heard it, and so on. 

In conclusion, it may be of interest to note that on July 22nd 
there was a distant thunderstorm at 17h. 24m. to the south, 
and at that time T was on a roof and distinctly saw a lightning 
flash low down to the south, but not followed by audible thunder. 
The sky was heavily overcast, but it was not raining, and it 
was long before sunset. This is the only case I have of lightning 
without thunder in the daytime. 

S. FE. Asumore. 


22, Soho Road, Handsivorth, Birmingham. September 25th, 1932. 
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Supplementary Tangent Arcs to the 22° Halo 
The Padstow halo complex of May 10th last, as discussed in the 
Meteorological Magazine for July, was inter alia noted for the 
presence of upper and lower tangent arcs supplementary to the 
usual circumscribed halo which owing to the elevation of the 
sun, 51°, was fully developed. The question arises what these 
supplementary ares represent, 

In the discussion it was suggested that they might be the 
upper and lower Parry arcs. There is, however, a difficulty 
in this. The lower arc might be the Parry are but the upper arc 
was of reversed curvature to the Parry are, which though nearly 
flat has a slight curvature concave to the sun. Moreover as 
Wegener’s table shows, at a little less elevation than 50° the 





Halo, Ben Nevis, March Halo, Boulder Colorado, Padstow halo of May 


ith, 1887, showing January 10th, 1918, 10th, 1932, showing 
supplementary (Kalmar?) showing Parry are. Kalmar ares. Eleva- 
tungent are. Elevation Elevation of sun 19°15’. tion of sun 51°. 


of sun about 24°. 
middle of the Parry are falls together with the apex of the 
22° halo: as Meyer says, ‘‘ wenn die Sonne auch nur annahernd 
in dieser Hohe itiber dem Horizont steht, ist wenig Aussicht 
vorhanden den Bogen von Parry zu erkennen.’”’ (Even if the 
sun is only approximately at this altitude above the horizon, 
there is little prospect that the Parry are will be recognisable.) 

What then might the ares be? It has been suggested that 
they might be called the Kalmar arcs after the observer of the 
very similar Pola complex in 1896. It seems they must have 
a separate existence from the Parry arcs as an are very like 
the upper Kalmar are was observed at Ben Nevis, March 4th, 
1887, at an elevation much lower than the Padstow complex 
and at which the Parry are if present would have been con- 
spicuous. 

Cicety M. Bor.ey. 

Guildables, 17, Holmesdale Gardens, Hastings. August 20th, 1932. 


Reflection Rainbows 
At about & p.m. on August 21st, while walking about a mile 
north of Bude (which faces due west) and a mile inland, I saw 
the bright lower limbs of a rainbow formed by the reflection of 
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the setting sun from the surface of a calm sea. The sun itself, 
at an altitude of about &°, was at first obscured by clouds 
which shortly cleared somewhat and allowed a direct bow to 
appear. Parts of a moderately bright reflection secondary were 

visible, but I could not see 


geftection Seen tary any part of iu direct 
i secondary. The direct 
a Se primary and reflection 
. 6 primary met, as would be 

pirect_| Prima, \ : 
Y | — \ expe ‘ted, on the eastern 
y | \ ¥ horizon, the direct primary 
| f % making an acute anele, and 
I, ie 4 icticben Sn the reflection primary an 
[eee (| _ CUE Cobtuse = angle, with the 
ra Centre of Direct Bow horizon. Thus, parts of 


three bows were visible. My 
altitude was about 100 feet above ordnance datum. 

1 do not know whether this phenomenon is common, but the 
conditions were perhaps rather unusual—a stormy sky, calm 
sea with westerly aspect, and light clouds moderating the rays 
of the sun direct to the observer but not obscuring the ravs 
falling on the sea. 

The enclosed sketch is roughly to scale, the radii being taken 
at the theoretical values of about 42° and 51° for the red rays 
and 40° and 54° for the violet rays of the primary and secondary 
bows respectively. Orange and red are represented by broken 
lines, blue and violet by full lines; portions not visible are left 
blank. The angle of the reflection bows appeared to be more 
obtuse than that on the sketch. 

W. D. Rrynoups. 
11, Victoria Street, London, S. W.1. Sept mber 9th, 1932. 


Vivid Meteor seen from Eskdalemuir 

An unusuallv brieht meteor was observed at Eskdalemuir, at 
Ikh. 3im. G.M.T. on Monday evening, September 26th, 1932. 
Although it was quite light, between sunset and night, the 
colours were most vivid. The head of the meteor was like a 
brilliant electric blue rod, which gradually diverged into a yellow 
and yellowish-brown tail from which small globules were 
streaming. 

When first seen it was due east of the Observatory, moving 
rapidly towards the south in a straight line at an elevation 
of 40°. After being visible for about three seconds it disappeared 
in a cirection east-south-east from the observatory. 

At the time of vision the wind was north by east, with velocity 
5 metres per second. 

R. E. Warson. 


The Observatory, Eskdalemuir, Dumfriesshire. October 3rd, 1932. 
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Line Squall in Cornwall 

At about 15h. 15m. G.M.T. this afternoon there was a line squall 
in the north-west. It lasted about 15 minutes. The background 
was of very black nimbus cloud surmounted by a swirling taper- 
ine cumulus cloud. Some spectators declared it to be a water- 
spout ; but it did not touch earth or water anywhere. It looked 
very much like the picture of a line squall which appears in the 
‘ront of the Meteorolovical Log Book as supplied to the Nautical 
College, Pangbourne. E. Micuar, Suaw. 


S/, John's Vicarage, Penzance, Cornwall. Septe mber 9th, 1932. 


Extremes of Heat in August 
In criticizing the assumption made by ‘‘ the meteorological 
correspondent of an important newspaper ’’ that if meteoro- 
logical conditions precisely sinilar to those of August 19th last 
had happened to obtain in July the temperature of 99°F. regis- 
tered at Greenwich on that date would have been exceeded, 
Mr. Bonacina clearly does not allow the words italicized their 
nll force. Precisely similar ’? can only mean “ identical in 
every respect ’’—that is, with regard not merely to the distribu- 
tion through the troposphere of pressure, temperature, humidity, 
radiation and cloudiness, but also to the thermal state of soil, 
sea and stratosphere. It is surely conceivable that after a 
period of exceptional warmth from, say, May to the beginning 
of July all these factors might arrive at the same combination 
as on August 19th this year a month or six weeks earlier. In 
that event, still greater heat would necessarily result from the 
increased altitude (eight to ten degrees) of the sun Some 
approach to this earlier maturing of the appropriate conjunction 
of circumstances appears to have occurred in 1868. In south- 
east England the May of that vear was nearly as warm as an 
average June, and June was fully as warm as an average July. 
{round the middle of Juiy temperatures above 95°F. were 
recorded as far north as Manchester. On the 22nd, although 
the reading at Greenwich was not above 96.6°F., 100.5°F. was 
attained by a verified thermometer in a ‘‘ box stand, double, 
with venetian sides ’’ at Tonbridge; on the previous day 99.9°F. 
was the maximum given by a similar instrument exposed on a 
(rlaisher stand at Abingdon Pigotts, Royston, Cambs.* 
Experience suggests to Mr. Bonacina that ‘‘ August, though 
averaging a little cooler than July, is actually the month for 
spurts of extreme heat.’’ It is true that the two highest 
maximum temperatures on record at Greenwich back to 1841 
were registered on August 9th, 1911, and August 19th, 1932; 
but prior to 1911 the August extreme was 95.1°F. (on the 18th 


‘é 


* See Symons’s Meteorological Mayazine, 3. 1868, p. 130. 








216 THE METEOROLOGICAL MAGAZINE. [Oct. 1932 


of the month in 1893), and this was substantially exceeded by 
96.6°F. on July 22nd, 1868, and by 97.1°F. on July 15th, 1881. 
Since 1841, the greatest heat of the summer has occurred at 
Greenwich 42 times in July, as against 23 times in August. 
Furthermore, out of a total of 88 days with maxima at or 
above 90.0°F., July has provided 47, August 25. There would 
seem to be no evidence that the applicability of Mr. Bonacina’s 
remark quoted above extends beyond the reign of King 
George V. 
Tue MerEorROLOGICAL CORRESPONDENT IN QUESTION. 

September 30th, 1932. 


NOTES AND QUERIES 
Flying through a Haboob 


An Imperial Airways pilot, Mr. C. G. Lumsden, flying north 
from El Dueim towards Khartoum on May 3lst, 1932, encoun- 
tered a haboob about 60 miles north of El Dueim. From a 
distance of about 40 miles and a height of 4,000 feet the appear- 
ance was of a buttressed hill rising vertically for 2,000 feet to 
a gently inclined surface which appeared to merge into disturbed 
cirrus at 8,000 feet. The vertical wall was composed of sand, 
advancing westward at the ground under the influence of an 
east wind of about 35 m.p.h. At 5,000 feet, however, there was 
no violent wind, and the pilot passed into the haboob between 
two advanced buttresses. Here visibility dropped to half a 
mile, there were no bumps, but rain fell although there were no 
well-defined clouds. Behind the front visibility improved 
rapidly, and at ten miles’ distance it reached ten miles. The 
length of the front was 25 miles; at its northern edge the wind 
changed to south, 40 m.p.h., subsequently becoming light and 
variable. 





Hurricane in eastern United States 

Mr. Earl C. Austin, of Auburn, Maine, writes that a tropical 
hurricane from the Gulf of Mexico crossed the eastern parts of 
the United States of America on September 14th to 17th 
causing gales and heavy rain; 16.5 in. fell at Appalachicola, 
Florida, in 36 hours. The storm followed an unusual track ; 
after reaching the coast off the Virginia Capes it turned inland 
again under the influence of a high to the north-east, and crossed 
Maine with renewed intensity. Auburn, Maine, received 5.50 in. 
in 20 hours, Woonsocket, Rhode Island. 9.80 in. and Greenville 
on Moosehead Lake, 7.40 in., the highest recorded falls in a 
day at these places. Great damage was caused by floods, many 
bridges being washed away, while boats were sunk by the high 
waves on the inland lakes. 
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Hurricane in Porto Rico 

The hurricane which devastated the island of Porto Rico on 
the night of September 26th-27th appears, according to reports 
in The Times, to have been one of the most intense ever 
experienced there. Altogether 212 lives were lost, 1,800 persons 
were injured, and damage to property estimated to exceed ten 
million dollars occurred on Porto Rico alone; considerable 
material damage is reported on Barbuda and Santo Domingo, 
but no loss of life. 

The ‘‘ hurricane season *’ of the West Indies is at its height 
in August and September. According to data collected by 
Mr. O. Fassig, 64 hurricanes were recorded in the vicinity of 
Porto Rico in the period 1515 to 1929; of these, four of 
calamitous nature occurred in a period of 130 years, and the 
most recent of them on September 13th, 1928, when nearly 
300 lives were lost. On Aucust &th, 1899, a severe hurricane 
occurred, in which it was estimated that 3,000 lives were lost. 

The development of wireless telegraphy and the improvement 
of communication with the outlying districts have had the effect 
of diminishing the less of life in these major hurricanes, since 
the more adequate warning now possible enables the inhabitants 
to take precautions against the floods which were responsible 
for great loss of life in the past. 


Meteorological Lectures 
A course of illustrated lectures and discussions on ‘‘ The Science 
of the Weather ’’ is to be given by Mr. L. B. Cundall, at the 
City Literary Institute, Goldsmith Street, on Thursday 
evenings at 8 p.m. The course, which will continue through 
the winter, deals with the physical properties of the atmosphere, 
instrumental and non-instrumental observations, the weather 
map, forecasting and climatology. The opening date has not 


‘ 


vet been arranged, 
——-— 
Reviews 
The Climate of the Netherlands—B (continued). Air- and 
earth-temperature. By Dr. C. Braak, K. Ned. Meteor. 
Inst., No. 102. Med. en Verh. 33, pp. 55 (Dutch) + 20 
(English summary). J//us. Amsterdam, Seyffardt’s Bock- 
handel, 1930. 
This section of the official handbook on the climate of the 
Netherlands deals chiefly with the distribution of air tempera- 
tures, mean, maximum and minimum, over the country. An 
interesting diagram shows the daily mean temperature over 
various periods of years, and is used in the investigation of the 
occurrence of cold and warm spells. Dr. Braak concludes that 
‘‘ the reality of constant deviations cannot be denied without 
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further research,’’ but it appears also that ‘‘ the trace of the 
Ice Saints in the beginning of May cannot be detected with 
certainty in the curve for 1849-1929, so that the question oi 
cold spells ’’ appears to be cone on which general agreement 
is impossible. 

The summary is written in Dr. Braak’s usual easy English 
style, and in conjunction with the earlier parts of the same 


series gives a most valuable account of temperature conditions 


in the Netherlands. S. T. A. MIRRLEES. 


Maps showing the rainfall for each month and for the year 1930 
in Australia and Tasmania. Published by the Common- 
wealth Meteorologist. 1931. Official—not for sale. 

The annual rainfall amounts varied from 2°46 in. in Central 

Australia to 20837 in. in Queensiand. As much as 63 per cent. 

of the whole area received more than the average rainfall. Small- 

scale maps show the area with a rainfall in excess of the average 
for each year back to 1908. So large an area has been affected 
only in the years 1910, 1917 and 1921, when the areas with 
rainfall above the average were 75, 75 and 63 per cent. The 
rainfall of 1930 was in marked contrast to that of 1928 and 

1929, which gave only 13 and 15 per cent. of the whole area 

with rainfall in excess of the average. These two years gave 

some of the smallest totals ever experienced in parts of the pas- 
toral country of the eastern interior. The fluctuations in the 
rainfall experienced in Australia from year to year are similai 
to those in this country in that excesses or deficiencies but rarely 
cover the whole country. 

The rainfall was, on the whole, well distributed throughout the 
year, and the pastoral and agricultural position, from the stand- 
point of production, was generally satisfactory at the close of 


fa) ‘ 
1930. J. GLASSPOOLE. 


Obituary 


Virw J. Sheerman. We reeret to learn of the death of Mr. J. 


She ern 


iii. 
March 12th, 1855 and joined the staff of the Meteorological 
Office in February, [8e2. At that tune the project of analysing 


on September 27th. Mr. Sheetman was born on 


the aut wraphic records obtained at the Meteorolov ical Oni 





Observatories was being vigorously pursued, and the harmoni 
analyser now in the Museum was built for that purpose. Mr. 
Sheerman was appointed for this work on account of his pro- 
ficiency in harmonic analysis, and became the official expert 
in the use of the machine. The department was then known 
as the ‘‘ Pantagraph Room.’ Mr. Sheerman retained these 


statistical associations throughout his career, and when the 
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actual reproduction of the autographic curves was given up, 
he became responsible for the production of the annual volumes 
of Hourly Readings in which they were tabulated. He also took 
part in the preparation of the statistical summaries of the 
meteorological observations obtained during the National Ant- 
arctic Expedition of 1902-4. 

After he became a Principal Assistant in 1914, Mr. Sheerman 
had a considerable share in the production of the meteorological 
sections of the British Year Boek, until he retired on December 
31st, 1919. Thus for a period of nearly 38 years he played a 
large part in providing the indispensabie basis of accurately 
summarised and digested observations, on which all meteoro- 
logical investigations must rest. 

News in Brief 
Col. E. Meseeuel has relinquished ihe posi of Director ot the 
Spanish Meteorological Service as a result of his appointment 
as Inspector-General of the Surveying Department. He is 
succeeded by Dr. Nicolas Sama, chief of the Forecasting Service. 


The Weather of September, 1932 


Pressure was below norma! generally over Europe and America 
except over California, a belt extending from north-western 
United] States across north-eastern Canada to Greenland and 
the central North Atlantic and ever a small area in south 
Russia. Pressure was also above normal to the north-east of the 
Caspian Sea. ‘The ereatest excess was &.lmb. at Julianehaab 
and the greatest deficits were 13.6mb. at Vardo, &8.7mb. at 40°N., 
TO°W. and 5.0mb. at Point Barrow. Temperature was greatly 
above normal in central Europe, about normal in Scandinavia, 
slightly above normal in Spitsbergen and below normal in 
Portugal. Rainfall was below normal in central Europe and 
Spitsbergen, but above normal in Scandinavia where the excess 
was 130 per cent in northern Lapland, and 84 per cent in 
scania. 

The weather of September over the British Isles wags variable. 
There was a dearth of sunshine except in the north-eastern coastal 
areas and an excess of rain except in the south-eastern coastal 
areas and in south-west Ireland. The total sunshine of 109 hours 
at Gorleston was the lowest September fieure since records beean 
there in 1908. The first ten days were very unsettled with con- 
siderable rain in most districts, notably from the Ist-3rd, the Tth- 
Sth. and again on the 10th; 2.75in. fell at Borrowdale (Cumber- 
land) on the Ist, 2.80in. at Tynywaun (Glamorgan) on the 2nd, 
and 1.69in. at Watlineton (Oxford) en the &th. The first two 
nights were unusually warm with minima of from 60°F. to 65°F. 
in many places, the reading of 64°F. at Kew on the night of the 
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2nd being a September record since 1871. After the 2nd there 
was a marked drop in temperature as the winds came from a 
northerly source, but on the 6th and 9th maxima again rose 
locally above 70°F. in the south. The 7th and 9th were sunny 
days, with 10.6hrs. at Norwich and Sheffield on the 7th and 
1l.2hrs. at Ilfracombe on the 9th. Thunderstorms. occurred 
locally from the 7th-10th. The best weather of the month was 
enjoyed from the 12th-17th when an anticyclone passed slowly 
eastwards across the British Isles and central and southern 
Europe. Sunshine records were frequently good especially on 
the 12th and 16th; at Inchkeith 11.2hrs. bright sunshine were 
recorded on the 12th. There was a progressive rise in tempera- 
ture in most places, the two highest temperatures reported were 
80°F. at Tunbridge Wells on the 16th and 79°F. at Aberdeen 
on the 15th. Much fog occurred locally on the 16th and 17th. 
During the evening of the 17th a depression to the north-west 
of Scotland deepened considerably as it moved slowly eastwards, 
and cold northerly winds spread over the country. Pressure 
continued low until the 26th, and the weather cool and unsettled 
with bright periods. The 20th was sunny in Scotland and 
Ireland, giving 1l.lhrs. at Aldergrove and the 21st sunny 
over the kingdom generally, giving 10.9 hrs. at Rothamsted and 
Winchester. Rainfall was scarce in south Scotland and north 
England but heavy at times in the south; Margate had 1.02in. 
on the 22nd. Maximum temperatures were weil below 60°F. 
and sharp cround frosts occurred locally ; iv io was revistered 
at Renfrew on the 21st. From the 26th to 29th an anticyclone 
passed across the country giving mainly fair sunny weather, 
10.5hrs. at Cardiff on the 26th and at Collumpton on the 28th, 
with ground frosts locally. By the 29th a depression was 
approaching the English Channel, temperature rose slowly and 
rain fell heavily in south-west England on the 29th and over 
the kingdom generally on the 30th. The distribution of bright 
sunshine for the month was as follows :— 


Diff. from 


Diff. from 





Total Total 3 

normal normal 

(hrs.) (hrs.) hrs.) (hrs.) 

Stornoway 43 22 Liverpool 128 0 
Aberdeen 137 +13 Ross-on-Wye 128 — 8 
Dublin 110 —29 Falmouth 99 — 64 
Birr Castle 99 —27 Gorleston 109 —53 
Valentia 114 —19 Kew 103 —42 


Miscellaneous notes on weather abroad culled from various sources. 

A storm of unusual violence broke over Marseilles on the 9th 
causing considerable floods in parts of the city and many 
animals were destroyed. A severe storm swept across southern 
Ticino, Switzerland, on the 22nd where vineyards and crops 








\ 
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were ruined and many landslides occurred. <A forest fire con- 
tinued in the mountains near Amsteg in Uri (Switzerland) 
during the week ending the 24th in spite of the heavy rainfall 
on the isth. Thunderstorms and heavy rain during the 28th 
and 29th did much damage along the Riviera coast from Fréjus 
to Nice. The month of September up to the 26th proved one 
of the hottest and driest for many years in Austria (“he Times, 
September 12th-26th). 

Floods made a breach of 50yds. in the Madras railway near 
Poona at the beginning of the month. General rains fell in the 
Central Provinces and Berars and in the United Provinces early 
in the month, while iocal rains were reported in Gujerat. 
Towards the later part of the month the monsoon was active 
in Burma and north-east India, and later still it was gradually 
withdrawing from the interior of the country. Gales occurred 
in Syria and Palestine about the 17th (he Times, September 2nd- 
30th). 

Rain delayed harvesting in some parts of Canada at the 
heginning of the month, but the weather had cleared by the 
iVth and favourable conditions for harvesting were experienced 
during the following week. A severe gale swept down the 
Annapolis Valley (Nova Scotia) on the 17th, destroying much of 
the apple crop. On the 5th a hurricane swept across the 
Bahamas, the winds reached their greatest strength over Abaco 
Island where much damage was done, 14 people were killed, 
including 5 drowned by tidal wave. A hurricane swept across 
the Virgin Islands on the 26th and then passed across Porto 
Rico and Santo Domingo.* <A storm passing to the north side 
of Jamaica on the 29th destroyed many banana trees. The Rio 
(;rande River overflowed its banks early in the month and serious 
Hoods occurred between Penitas and Rio Grande City, Texas. 
Temperature was considerably above normal in the eastern United 
States, the Lake Region and Ohio Valley at the beginning of 
the month, reaching 92°F. at New York on the 2nd. A cooler 
spell then passed eastwards across the States followed by another 
warm spell. Rainfall was generally below nermal except early 
in the month in the Gulf States and locally along the Atlantic 
coast about the middle of the month.t (Zhe Times, September 
3rd-30th, and Washington, D.C., U.S. Dept. Agric. Daily 
Weather Map and Weekly Weather and Crop Bulletin.) 


Rainfall, September, 1932—General Distribution 


England and Wales a ae 144 

Scotland ... aa ae Pa 137 ) 

Ireland... x ne a 109 ¢ per cent of the average 1881-1915. 
British Isles. ee 185) 


* See p. 217, T See p. 216. 
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gree. Crickhowell, Talymaes 4°2 
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50154 
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‘76.145 


13 165 


Rad BirmW.W.Tyrmynydd 4°39114 
Wont . Lake Vyrnwy.. 6°77 190 
Denl Llangynhafal 2°70.122 
Ver Dolgelly, Bry ntiriou 6°68 157 
Carn EAANGUGND: 2.000.005.5005. 2°95 129 


Snowdon, L. Llydaw 917°15 
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| St.Peterl’t.GrangeRd 4° 
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Rainfall: September, 1932: Scotland and Ireland. 





STATION 


Co. 


Wigt .| Pt. William, Moureith 
«| New Luce School...... 
: .| Carsphairn, Shiel 
Dumfries, Crichton, 
Eskdalemuir Obs. 
Branxholm . 
Ettrick Manse 
West Linton ..... 
Marchmont House.. 
North Berwick Res. 
Edinburgh, Roy. Obs. 
Auchtyfardle ...... 
Kilmarnock, Ka Ly Pk. . . 
Girvan, Pinmore 
Glasgow, Queen’s Pk. . 
Greenock, Prospect H. 
Rothesay, Ardencraig. 
Dougarie Lodge........ 
Ardgour House........ 
Glen Etive........ 
Oban .... 
Poltalloch ........... 
Inveraray Castle..... 
Islay, Eallabus ........ 
Mull, Benmore ........ 
Tiree aoe 
Loch Leven Sluis Ice..... 
Loch Dhu ...... inte 
Balquhidder, Stronvat 
Crieff, Strathearn Hyd. 
Blair Castle Gardens.. 
Kettins Se ‘hool 
Dundee, EK. eee 
Pearsie House 
Moutrose, Sunnyside. Y 
3raemar, Bank ........ 
Logie Coldstone Sch.. 
Aberdeen, King’s Coll. 
Fyvie Castle ... 
Gordon Castle... 
Grantown-on-Spey...... 
Perr re 
Ben Alder Lodge...... 
Kingussie, The Birches 
Loch Quoich, Loan..... 
Glenquoich a ; 
Inverness, Culk duthe IR. 
Arisaig. Faire-na-Squit 
Fort William, Glasdrum 
Skye, Dunvegan. 
Barra, Skallary . 
Alness, Ardross Castle 
U llapoo!] eevee 
Achnashellac ‘h 
Stornoway 
Lairg 
Tongue 


R.1 


Bute 


” 
Ary 


Moray 


Nairn. 


R&C. 


Suth . 


Per- 

cent 

In. f 
Av. 


6°16)211 


5°23/146 
8°61/162 
1°05) 
6°20:168 
4°18/187 


5°32)147 


4°37 


12°26 
510/116 
1°55'100) 


8571134 


5°321127 
2°¢ 6S\104 
RL) 9 
1°24) . 
2°05) 72 
1°92) 8 
1°76, 88 
1°56) 75 
1°68 

2°27,114 
265,105 
3°58)154 


3°59 162 
3°65|140 
3°34/134 
3°80,153 
2°22)101 


1°41 
2°61 
1? dQ)? 
3°41 
6°11] 


MC m 
6°d5 


150 


Co. 


Caith . 


1Tip 


Ork 
Shet 
Cork 
% 
Ki rry - 
j Wat 
ALin 
(Tare . 
Werf . 
Kilk 
Wick ~ 
Marl 
Bet 
) Offaly. 
AAG’ 7. 
Dublin 
Meath. 
WM. 


Lona e 
Gal 


Mayo . 


Ad 


eeerm . 


Arm 


Down 


Anti , 


ALon 
AT yr 


Don 





5°19|164 


+) 


suth .| 


S7iuo . 


Maran, 


STATION 


eae 

Loch More, ‘charg. 
WAMU, | hciscccniscanbaannapviond 
Pomona, Deerness...... 
Lerwick 
Caheragh Rectory 
Dunmanway Rectory .| 
Ballinacurra 
Glanmire, Lota Lo...... 
Valentia Obsy............ 
Gearahameen ............ 
Killarney Asylum ...... 
Darrynane Abbey 
Waterford, Gortmore... 
Nenagh, Cas. Lough . 

Timoney Park 
Cashel, Ballinamona... 
Foynes, Coolnanes...... 
Castleconnel Ree...... 
Inagh, Mount Callan... 
Broadford, Hurd!est’n. 
Gorey, Courtown Ho... 
Kilkenny Castle......... 
Rathnew. Clonmannon 
Hacketstown Rectory.. 
Blandsfort House ...... 
Mountmellick............ 


> 
Ri yscrea, 


Per- 

cent. 

In. of 
Av. 

) 4°99) ... 
14°78|257 
3°82/153 

5091169 

2°40 

3°36 82 

| 2°04) 8] 
2°03) 72 

2°56) 62 

5°80) ... 

2°67) 75 

2°82) 79 

1°61) 59 

4°38/156 

a ea) .. 

1°84! 75 

3°85\138 

4°08 

1°59 ‘o 

1°87) 76 

1°45) 63 








Birr Castle 3°711162 
Monasterevin ............ 2°26)... 
Dublin, FitzWm. Sq....) 2°22/116 
Balbriggan, Ardgillan.| 2°01) 99 
Beaupare, St. Cloud ...| 3°58) ... 
Kells, Headfort......... 3°47|130 
Moate, Coolatore ...... 407) «.. 
Mulliogar, Belvedere...) 4°17156 
Castle Forbes Gdus....; 3°30)115 
Ballynahinch Castle...) 4°86)102 
Galway, Grammar Sch. 
MalAranny....s.06<+<.000s 5°36) ... 
Westport House.........} 4°32)122 
Delphi Lodge............ 8°01/106 
Markree Ohsy............| 4°66/138 
Belturbet, Cloverhill...| 3°50)/141 
Enniskillen, Portora...) ... | ... 
Armagh Obsy............ 3°11/126 
Fofanny Reservoir......| 3°38) . 
WONG cep ccisstccgsasaes 2°75 100 
Donaghadee, C. Stn....| 3°20)13 
Banbridge, Milltown.. ti: vo 
Belfa ist, C avehill Rd... 3°94 
Glenarm Castle ......... 5°56 
Ballymena, Harryville| 3°78/121 
Londonderry, Creggan| 4°20|127 
Omagh, Edenfel......... 1°79/157 
Malin Head............... | 3°29) ... 
Dunfanaghy are nee 4°50] ... 
.| Killybegs, Rockmount.| 5°41/118 
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*For Indian stations a rain day is a day on which 0'1 in. or more rain has fallen. 
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